Titanium is already a well-established material in the medical field, particularly in the area of reconstructive surgery. The main chemical properties that render titanium as an optimal component of medical implantable devices are its corrosion resistance, responsible for the high biocompatibility, and the balance between strength and density which results in a lightweight material that is also resistant. Commercially available titanium is an alloy with the chemical structure Ti-6Al-4V (6% aluminium, 4% vanadium) or Ti-6Al-7Nb (6% aluminium, 7% niobium) [1] . It is produced in various geometric shapes and sizes, in the form of implants, prostheses and meshes, suitable for different body regions and various types of pathologies.
The titanium mesh is of particular interest for reconstructive surgery due to its wide surface, strength, flexibility and adaptability, which make it highly suitable for a great variety of defects, notably in anatomical regions with a complex geometry, like the cranio-maxillofacial territory. Its current uses are expanding, with more and more studies describing the indications and benefits of its employment in different clinical scenarios [2] [3] [4] [5] [6] [7] .
The aim of this study is to demonstrate our experience regarding the broad applicability of titanium mesh in the reconstruction of cranio-maxillofacial defects of different etiologies.
Experimental part
We reviewed 14 cases in which titanium mesh ( Fig. 1 ) was used for the reconstruction of cranio-maxillofacial bone defects. Information was gathered regarding the etiology and location of the defects, the indication for titanium mesh reconstruction, the time of the reconstruction, the challenges encountered during the surgery, as well as the postoperative outcomes and complications. The minimum follow-up period was 6 months.
Results and discussions
Among the 14 patients, there were 5 women and 9 men, aged between 23 and 86 years old. The defects were due to the ablation of malignant tumors in 8 cases, posttraumatic sequelae in 4 patients, sequelae following treatment for maxillary osteomyelitis in one case, and one defect involved the donor site of a raised osteofascial flap. The bone defects were located in the midface region in 8 cases, the lateral skull base in 3 cases, the glabella region in one patient ( Fig. 2, 3 ), the frontal-orbital region in one case and the parietal skull in one patient. An orbital exenteration had been performed for six patients. The Fig.1 . Titanium mesh sheet before spatial modelling and adaptation to the defect. The dimensions of the mesh allow enough surface for the accurate restoration of increased size defects reconstruction of the postablational defects was performed at the time of tumor removal in seven cases, while in one patient the titanium mesh insertion was achieved six months after the tumor removal due to the presence of wound dehiscence and lack of support for the soft tissues. For the posttraumatic cases, the titanium mesh was inserted between six months and one year after the initial trauma. The defect at the flap donor site was repaired one year after the initial flap raising surgery. The defect following osteomyelitis was closed three months after the initial treatment. In seven cases of oncologic defects an additional flap was needed for soft tissue coverage, including four pedicled frontal flaps, one temporalis muscle flap, one pedicled great pectoralis flap and one latissimus dorsi flap. A frontal flap was performed for covering the titanium mesh and soft tissue reconstruction in the case of sequelae following treatment for osteomyelitis. The titanium mesh was adapted to reconstruct the natural contours of the involved region, or to offer proper support for the overlying flaps used to restore the continuity of the soft tissues. Intraoperatively, we focused on ensuring stability by using at least three points of fixation in a tripod disposition, while also avoiding sharp edges or abrupt corners, especially under thin tissues, like mucosa or the periorbital and nasal skin. The structure and pattern of the mesh offers great freedom in establishing the fixation sites. Another advantage of the mesh pattern is that it offers anchoring points for performing soft tissue suspension using sutures [3] . This method was implemented in one of the posttraumatic sequelae cases for improving the inferior eyelid ectropion. The multiple holes in the mesh allow for drainage of the accumulated blood, a property that is convenient in orbital wall reconstruction, decreasing the risk of developing a postoperative retrobulbar hematoma.
The outcomes of titanium mesh reconstruction were considered favorable in all cases, regarding appearance and function restoration. The mesh served the purpose of the reconstruction in each situation. No infectious complications were noted during the follow-up period. There was no wound dehiscence with mesh exposure. In two patients, the pattern of the mesh was palpable, but no exposure occurred. In one of the postablational cases, the titanium mesh was successfully used for the treatment of a paranasal wound dehiscence, by offering a stable support for the overlying frontal flap, with no further complications. In contrast to our results, one study found wound dehiscence and exposure to be the most prevalent complication of titanium mesh cranioplasty, particularly in patients with general comorbidities or previous surgeries. The same study presents the lowest infection rates for titanium mesh compared to autologous bone graft and polymethyl methacrylate (PMMA) reconstruction [8] . Due to the characteristics of titanium mesh regarding biocompatibility, and the overall low reported infection rates, we successfully used this material for the reconstruction of a defect following treatment for osteomyelitis.
The modelling of the mesh was most important in the posttraumatic sequelae patients, where the aesthetic demands were high. We considered this material to be most useful in the recontouring of the intricate geometry of the midface, including the orbital rims and walls. Good aesthetic results were thus achieved with proper restoration of facial symmetry. Other authors also recognize the benefits of using titanium mesh in regions of complex anatomical shapes, like the zygomato-orbital region [2, 6, 9] Many studies underline the suitability of titanium mesh for the reconstruction of exenteration defects and for offering support for local, regional or distant flaps used to reconstruct the regional soft tissues following oncologic resections in the orbito-zygomatic region [2, 3, 7, [11] [12] [13] . In our study, we also had good results by inserting titanium mesh for orbito-zygomatic defects following oncologic resection. Optimal defect restoration was achieved by associating titanium mesh for support with a soft tissue flap for restoring skin continuity. One advantage of this association is the addition of quality soft tissues and little to no wound tension, contributing to the absence of dehiscence and mesh exposure.
The advantages of using titanium mesh for skull and skull base reconstruction are outlined by many authors [5, [14] [15] [16] [17] , along with the low infection rate [5, 8, 18] , placing titanium mesh at the top of the reconstructive preferences for many surgeons. In our experience, using titanium mesh for cranial defects, we obtained proper support, but also protection of the intracranial space from external forces. Additionally, it allowed separation of the reconstructive layers, with less movement and friction of the superficial tissues on the soft intracranial tissue, a benefit that was also mentioned in other studies [4, 15] .
Due to the high biocompatibility, corrosion resistance, low mass, high stability and resistence coupled with flexibility, malleability, and an overall low infection rate, titanium mesh has become the material of choice for many reconstructive procedures in the cranio-maxillofacial territory [1, 2] .
Conclusions
In our experience, titanium mesh is a valuable reconstructive material for the restoration of bone defects involving anatomically complex regions of the cranio-facial skeleton. We obtained favorable outcomes with no infectious complications in the restoration of various defects resulting from different pathologies. We consider that titanium mesh reconstruction is most beneficial for covering extensive bone defects with intricate anatomy, since it can be modelled to accurately reconstruct the geometry of the involved area. It is also useful in rendering support for the overlying soft tissues and in protecting delicate underlying anatomical structures. 
